91-e28

Water Body No. WA-CR-9010
Segment No. 26-00-04

May 28, 1991

TO: Carl Nuechterlein and Steve Saunders
FROM: Art Johnson/ Dave Serdar, and Keith Seiders

SUBIECT: PCDDs/PCDFs in Columbia River Suspended Particulate Matter

During October 1990, we collected a sample of suspended particulate matter (SPM) from the
Columbia River at Northport (Figure 1) for analysis of polychlorinated dibenzo-p-dioxins
(PCDDs) and polychlorinated dibenzofurans (PCDFs). This effort was part of Ecology’s
investigation into the impact on Lake Roosevelt of discharges from the Celgar bleached kraft
pulp mill in Castlegar, B.C., approximately 30 river miles above the border. Northport is
located ten river miles below the border.

The objectives of this study were to make the first direct determination of PCDD/PCDF
concentrations in Columbia River water, obtain a preliminary estimate of loads to
Lake Roosevelt, and provide data to the Water Quality Program and EPA to assist in refinement
of the Columbia River total maximum daily load (TMDL) for 2,3,7,8-tetrachlorodibenzo-p-
dioxin (2,3,7,8-TCDD). The field work was coordinated with an extensive Environment Canada
study of water quality in the border reach of the Columbia River which included analysis of
SPM samples for PCDDs/PCDFs. The Canadian results are not yet available.

Northport was selected as the sampling site in an effort to be upstream of depositional areas
(i.e., PCDD/PCDF sinks) in Lake Roosevelt, yet sufficiently downstream of the closest major
tributary, the Pend Oreille River, to allow for adequate mixing. The latter assumption was
based on distance below the Pend Oreille confluence (ten river miles) and the several sharp
intervening bends in this turbulent reach of the river (Figure 2). No actual measurements were
made to confirm mixing.

SPM was analyzed rather than whole water samples because PCDDs/PCDFs have a low
solubility in water, but a high affinity for particulates. The low suspended solids concentrations
in this part of the river and sample size required for analysis called for use of centrifuge
techniques to concentrate sufficient material.




0661 ‘2l - 6 1890100 ‘e|dwes Japep

ale|nolued papuadsng ABoj0o] JO uoied0] | ainbi4

aueyodg weq

83|non puein weq

ydesor ja1yo

sAeg uansg

13AlY aupyods

$Yo0Y I Yousid

49A14 9]linj0D /

Slled 8lieM m

elg ebnyus)

Abojoo3g
"

HodyuoN

1oAY 9[113)
NOLONIHSYM

OHva!

NOD3HO

JBAY BlIqUINOD

NOLONIHSYM

7 VISWMIOO HSlLibg - w

VIGWNT10O HSILIKgG

-

1aAlY 8jialQ pusd
a lebaojisen

1 e

dind 1ebjar ==

weg \

apisAjuaay ybnH 2YET MOLIY J9MO"T

1IV.13d 40 v3yv




PN

%90

(/’ -~
" z
€5

” oz
28
==

r :-
’;r

%

B N7
w ovendh MR Rt S s _/
AUTH CL_80 FT i A7, y/\\ \ \
L e ,//‘\\ \
i [{Nor N
/ Ny ——
¢ ‘

i

| \\,
|
k4

i
ounuyg

N

o \M N

GRADIENT DATUM

Above Deep Creeksoundingsare
based ona gradlentdatum, varying

from normel lake leve! at Deep
Crosk 1o a lovel 1292.6 fest above

mean sea level at the Internation-
@ al Boundary.
g

{0 (4
i
o Vi
¢4 I
. y
OVHD PWR CAB T 4
AUTH CL 105 FT ] &5 /
\ 30 g,
L wiling, .
o .

M?‘y OVHD ;WR C’AB (5 “ ! \ A
S 751y ks’ CENTRIFUGE
FIXED BRIDGE ka

<

VERT.CL BOFT

SITE \\

\
“
W

I ( @\“

- e
' %//A 77

Figure 2. SPM Sampling Site




The limitations of the data obtained during this study should be stressed:

1) The results are from analysis of a single sample and may not be representative of
long-term average concentrations. The Celgar effluent data and Lake Roosevelt
bottom sediment data to which the SPM results are compared in this report, tend
to support a conclusion that the SPM sample was representative. These data,
however, are also based on single samples.

2) The distribution of PCDDs/PCDFs between the soluble and particulate phases was
not determined. Therefore, our back-calculation from concentrations in SPM to
concentrations in whole water may be underestimates.

Two Sedisamp System II continuous centrifuges (model 101IL) were used to collect the SPM
sample. They were operated simultaneously over a period of approximately 57 hours starting
at 2315 hours, October 9 and ending 0836 hours, October 12. Environment Canada certified
that the Celgar mill was operating normally during this time (Tuominen, personal
communication).

The intake was situated in five feet of water off a man-made gravel bar extending into the
Columbia River from the left bank at the Northport boat launch. The influent line consisted of
teflon and polyethylene tubing fitted with a coarse stainless steel strainer. The depth of the
intake was periodically adjusted in one foot intervals between 1 and 4 feet from the surface to
obtain a depth integrated sample of the water column.

The flow rate was 1.2 gallons per minute. A total of 4,082 gallons of water were passed
through the centrifuges, yielding approximately 90 grams (wet) of material. Total suspended
solids and total organic carbon concentrations in the intake water were low, averaging
2.0 £ 0.5 mg/L and 3.3 + 0.1 mg/L, respectively. Only slight fluctuations were observed in
these or other water quality variables monitored during the sampling period (Table 1).

The SPM sample was analyzed for PCDDs and PCDFs by Alta Analytical Laboratory,
El Dorado Hills, California, using isotope dilution, high resolution GC/MS (EPA Method 8290).
Total organic carbon and percent solids were determined using methods described in the
Puget Sound Protocols (EPA, 1986). The results are summarized in Table 2. The complete
data are in Appendix A, including analysis of a centrifuge blank prepared as part of a separate
Ecology study.

PCDDs and PCDFs substituted at positions 2, 3, 7, and 8 are of primary concern because of
their high toxicity and bioaccumulation potential. There are 17 congeners with this
configuration. Six of these -- two PCDDs and four PCDFs -- were detected in the SPM sample:
1,2,3,4,7,8-HpCDD; OCDD; 2,3,7,8-TCDF; 1,2,3,7,8-PeCDF; 2,3,4,7,8-PeCDF; and OCDF.



Table 1. Water Quality of the Columbia River at Northport, October 9-12, 1990.
(mean + SD, n = 8; samples at centrifuge intake)

Variable Result

Specific Conductance 148 + 2 pmhos/cm
Temperature 13.0 + 0.6 °C

pH 8.2 + 0.2 units
Total Suspended Solids 2.0 + 0.5 mg/L
Total Organic Carbon 3.3 +£ 0.1 mg/L

Table 2. PCDDs/PCDFs Detected in Columbia River Suspended Particulate Matter (SPM)
Collected at Northport, October 9-12, 1990 (pg/g, dry; parts per trillion).

Compound Analysis #1 Analysis #2 Mean + Range
PCDDs:
1,2,3,4,6,7,8-HpCDD 9.7 12 11 +1
Total HpCDD 21 27 24 +3
OCDD 65 83 74 + 9
PCDFs:
2,3,7,8-TCDF 88 110 99 + 22
Total TCDF 170 240 205 + 70
1,2,3,7,8-PeCDF 1.0 1.1 1.0 +£ 0.1
2,3,4,7,8-PeCDF 1.2 1.5 1.4 + 0.2
Total PeCDF 3.8 4.8 43+ 0.5
Total HpCDF 2.8 55 42+ 1.4
OCDF 3.9 5.3 4.6 £ 0.7
% total organic carbon 7.8 7.5 7.6 + 0.2
% solids 24.1 28.3 26.2 + 2.2




2,3,7,8-TCDF was present in the highest concentration (99 + 22 pg/g, dry; parts per trillion),
followed by OCDD (74 + 9 pg/g), and 1,2,3,4,6,7,8,-HpCDD (11 + 1 pg/g). Concentrations
of other 2,3,7,8-substituted compounds were less than 5 pg/g. 2,3,7,8-TCDD, the most toxic
of the PCDDs/PCDFs, was not detected in SPM at detection limits of 0.77 - 0.91 pg/g.

Based on the mean total suspended solids concentration in the river and the mean of duplicate
PCDD/PCDF analyses on the SPM sample, whole water concentrations were estimated to be
0.20 pg/L (parts per quadrillion) of 2,3,7,8-TCDF, 0.38 pg/L of total 2,3,7,8-substituted
PCDDs/PCDFs, and 0.63 pg/L of total PCDDs/PCDFs. The detection limits achieved in the
analysis of SPM were theoretically sufficient to have detected 2,3,7,8-TCDD concentrations in
the river on the order of 0.002 pg/L, assuming total partition to SPM.

There are no EPA aquatic life criteria for the PCDDs/PCDFs detected in SPM. Laboratory
experiments show toxic effects of 2,3,7,8-TCDF to fish can occur on exposure to concentrations
in the low parts per trillion range (Mehrle er al., 1988), well above the concentration we
calculated.

The average river flow during the sampling period was 61,600 cfs, with a range of 59,900 -
63,400 cfs (USGS NASQAN station 12399500, Columbia River @ International Boundary).
Using this figure and the above estimates of water concentrations, loads to Lake Roosevelt were
calculated to be 30 mg/day of 2,3,7,8-TCDF, 57 mg/day of total 2,3,7,8-substituted
PCDDs/PCDFs, and 95 mg/day of total PCDDs/PCDFs. If one assumes the 2,3,7,8-TCDD
concentration in the SPM sample was at the detection limits achieved for this compound, our
results suggest the 2,3,7,8-TCDD load was less than 0.3 mg/day.

The load estimate of 30 mg/day obtained for 2,3,7,8-TCDF agrees well with the limited data
presently available on the 2,3,7,8-TCDF load from the Celgar mill. The Canadian Pulp &
Paper Association (1989) reported a 2,3,7,8-TCDF concentration of 310 pg/L in a whole water
sample of Celgar effluent collected in early 1989. Coupled with the average plant flow of
40.0 cfs during Ecology’s SPM collection (Crozier, personal communication), this concentration
also results in a 2,3,7,8-TCDF load to the Columbia of 30 mg/day. The only other
PCDD/PCDF detected in this sample was 44 pg/L of total HxCDD. Detection limits for
2,3,7,8-TCDD were 14 pg/L.

Comparison of our results with the limited data on PCDDs/PCDFs in Lake Roosevelt bottom
sediments suggests the SPM sample may be a reasonable representation of the material being
deposited in the lake. Table 3 compares the concentrations of PCDDs/PCDFs in SPM with
those in a sediment sample collected by Ecology off French Point Rocks near Kettle Falls during
1990 (see Figure 1). This site is approximately 43 river miles below Northport. Ecology
sediment samples collected upstream of Kettle Falls have not had detectable amounts of PCDDs
or PCDFs, probably due to their being composed of coarse sand rather than the fine material
deposited further downstream. A report describing the results of Ecology’s bottom sediment
survey in more detail is currently being prepared (Johnson et. al., 1991-in prep.).



Table 3. Comparison of 2,3,7,8-substituted PCDDs/PCDFs Detected in Columbia River
Suspended Particulate Matter (SPM) and a Lake Roosevelt Bottom Sediment Sample

off French Point Rocks (mean + range of duplicate analyses in pg/g, dry; parts
per trillion).

Compound Suspended Particulate Matter Bottom Sediments
PCDDs:
2,3,7,8-TCDD ND(0.8-0.9) 3.5+ 0.2
1,2,3,7,8,9-HxCDD ND(0.8-1.1) 2.1%*
1,2,3,6,7,8-HxCDD ND 5.0%
1,2,3,4,6,7,8-HpCDD 11 + 1 28
OCDD 74 + 9 NA
PCDFs:
2,3,7,8-TCDF 99 + 22 167 + 7.5
1,2,3,7,8-PeCDF 1.0 + 0.1 ND(3.0)
2,3,4,7,8-PeCDF 1.4 + 0.2 2.8*
1,2,3,4,6,7,8-HpCDF ND(1.1-1.7) 8.1 +2.7
OCDF 4.6 + 0.7 NA
ND = not detected; detection limit in parenthesis
NA = not analyzed

* = detected in one duplicate only



PCDDs and PCDFs detected in common between bottom sediment and SPM samples were
2,3,7,8-TCDF, 1,2,3,4,6,7,8-HpCDD, and 2,3,4,7,8-PeCDF, the first two compounds being
dominant congeners in both media. For these three compounds, concentrations in SPM and
bottom sediments agree within a factor of 2, with the higher concentrations occurring in the
sediments. Although 2,3,7,8-TCDD was not detected in SPM, it was detected at 3.5 pg/g in
the bottom sediments.
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APPENDIX A

Complete Results of PCDD/PCDF Analysis on Columbia River SPM



ALTA

PCDD & PCDF
EPA METHOD 8290
Sample 1D: 418250 Date Received: _10/25/90 ICAL ID: J8290CAL
Lab 1D: 10065-001-SA Date Extracted: _10/31/90 QC Lot: LC10315
Matrix: Sediment Sumple Amount: 10.07 g Units: pg/g
S/N
Compound Cong, D.L. Ratio Ratio uali

23,78-TCDD ND 0.77

Total TCDD ND 0.7?

123,78-PeCDD ND 051

Total PeCOD ND 0.51

12.3,4,7,8-HxCDD ND 0R7

12.3,6,78-HxCDD ND 0.68

12,3,7,8,9-HxCDD ND 0.78

Total HxCDD ND 20

1,23,4,6,7,8-11pCDD 9.7 1.04 >10:1

Total HpCDD a1 1.04 >10:1

ocbh 68 0.88 >10:1

2,3,7,8-TCDF 88 0.80 >10:1

Totul TCDF 170 0.77 >10:1

1,2,3,78-PeCDF 10 144 41

23,4,7%-PeCDF 12 138 5:1

Total PeCDF ax 1.48 51

1,23,4,7 8. HxCDF ND 025

1,2,3,6,7,8-1ixCDF ND 0.19

2,3,4,6,7,8-1IxCDF ND 022

1,2,3,7,89-HxCDF ND 029

Total RxCDF ND 029

1.2,3,4,6,7,8-HpCDF ND 11

1,23,4,78,9-HpCDF ND 082

Total HpCDF 28 1.10 9%1

OCDF 39 0.91 >10:1

Analyst: %,, Page1of2 Reviewer: _e_ﬂ



PCDD & PCDF
EPA METHOD 8290
Sample 1D: 418250
Lab ID: 10065-001-SA
t ec
Intcrmal Standard; % R
*C-23,78-TCDD 13
3¢.1,23,78-PeCDD 94
3¢1,.2,3,6,7 8- HxCDD 79
(C1.234,6.78-HpChD n
¥ C.0CDDb 65
13¢.23,78TCDF 78
C.1,2,3,78-PeCDF 80
B C-1,23,4,78-HxCHF 67
1C.1,234,6,78-UpCDF $9
lcan-u v tand
Y (1-23,78-TCDD il

Dates Analyzed:
DRB-S: _11/08/90 DB-225: _11/12/90

Analyst: V74 Page 2 of 2

0.79
1.57
127
L.0s

0.90
DR0

127
0.45

NA

Qualifier

SP-2331: _NA

Reviewer: 8!

ALTA



ALTA
PCDD & PCDF
EPA METHOD 8290
Sample ID: 418250DUP Date Received: _{0/25/9Q ICAL ID: I8290CAL
Lab 1D: 10065-001-DUP Date Extracted: _10/31/90 QC Lot: LCJ031S
Matrix: Sedimeny Sample Amount: 999 g Units: pg/g
S/N
Compound Conc. D, Ratlg Ratig Qualifier

2,3,7,8-TCDD ND 0.9

Total TCDD ND 091

1,2,3,78-PeCDD ND 0.54

Total PeCDD ND 0.54

1.2,3.4,78-HxCDD ND 13

1,23,6,78-HxCDD ND 1.0

1,2,3,7,8,9-HxCDD ND 1.1

Total HxCDD ND 24

123,4,6,74-HpCDD 13 1.01 > 1011

Total HpCDD 27 1.08 >10:1

OCcvy 3 0.87 >10:1

23, 78-TCDF 110 0.79 >10:1

Total TCDF 240 0.76 >10:1

1,2,3,78-PeCDF 1.1 1.5 41

23.4,78-PeCDF 13 1.43 81

Total PeCDF 48 1.42 51

12.3,4,7,8-HxCDF ND 038

123,6,78-HxCDF ND 027

2,3,4,6,7 A-1IxCDF ND 032

1,2,3,78,9-HxCDF ND 0.42

Tota) HxCDF ND 0.42

1,2,3,4,6,78-HpCDF ND 1.7

1,23,4,789-11pCDF ND 036

Total HpCDF 55 1.12 9:1

OCDF 53 0.88 >10:1
Analyst: "%2" Page 1 of 2 Revicwers m



ALTA

PCDD & PCDF
EPA METHOD 8290
Sample ID: 418250DUP
Lab ID: 10065-001-DUP
Isotopic Recov 1
Intcrmnal Stondord: %R Ratio Quoalifler
C-2,3,78-TCDD 9% 0.77
BC-123,78-PeCDD 107 1.60
*C-1,2,3,6,7,8-HxCDD 82 12§
P-123,44,78-HpCDD " Los
YC-0CDD 62 0.92
1 C-23,78-TCDF 81 0.80
BC-123,78-PeCDF 88 187
C1,23,4,78-HxCDF 72 0.52
C1,23,4,6,78-HpUDF 59 0.44
Clean-up Recovery Standard;
Y €1:2,3,78-TCDD 84 NA
Dates Analyzed:
DB-S: _11/08/90 DB-228: _11/12 SP-2331: _NA

Anulyst:_%” Page 2 of 2 Reviewer: 44



ALTA

PCDD & PCDF
MATRIX SPIKE
Sample ID: 418250M$ Date Recelved: 10/25/90 ICAL ID: IB_EMAL
Lab ID: 10065-001-MS Date Extracted: 10/3]1/90 QC LOT: L{1031S
Matrix: Sediment Sample Amount: 10.00 g Units: pg/g
AMOUNT SAMPLE MS MS
COMPOUND SPIKED (pr/g) (ne/g) (%)
23,75-TCDD 20 ND 182 91
1,23,78-PeCDD 20 ND 17.8 KR
1,2,3,4,78-11xCDD 50 ND 48 9%
1,2,3,6,7,8-HxCDD 50 ND 48 9%
1,23,789-11xChl) 80 ND 4% 90
1,2,3,4,6,7,8-11pCDD L 12 58 86
OoCDD 100 68 144 i)
2,3,78-TCDF 20 108 131 118
123,7,8-PeCDF 20 1.6 20 92
23,4,78-PeCDF 80 15 21 98
1,2,3,4,7,8-1IxCDF 0 ND 37 7%
1,2,3,6,7,8-HxCDF S0 ND 56 12
2,3,4,6,7,8-HxCDF 50 ND 48 9%
1,20, 7,8,9-HXCDF s ND 48 9%
1,234,678 HpCDF 50 1.7 50 100
1,2,3,4,789-HpCDF 50 ND L] 117
OCDF 100 53 97 91

Analyst; %Jc Puge 1 of 2 Reviewery a1



ALTA
PCDD & PCDF
MATRIX SPIKE
Lab 1D: 10065-001-MS
Internal Standard Recoverles;
MS
COMPOUND ZREC QUALIFIER
VC-2,3,78-TCDD 100
13¢C.1,2,3,78-PeCDD m
13C-1,2,3,6,78-HxCDD 87
3C-12,3,4,6,7,8-HpCDD 9
2 C.0CDhD 65
1 (.2,3,78-TCDF ]
3C-1,2,3,78-PeCDF 89
3 C-1,2,3,4,7,8-HxCDF 98
13¢.1,2,3,4,6,78-HpCDF 92
Clean4p Recyvery:
3 (Cl-2,3,78-TCDD 89
Dates Analyzed:
DB-§: 11[08[90 DB-225; 11/12/90 SP-2331: NA

Analyst: % Page 2 of 2 Reviewer: m



ALTA
PCDD & PCDF
EPA METHOD 8290
METHOD BLANK Date Received: NA ICAL ID;
Lab ID: 10065-001-MB Date Extracted: _10/31/90 QC [mxu%&l'
Matrix: Sediment Sample Amount: 10.00 g Units: pg/g
S/N
Compou Cong. Dl Ratlo Ratio OQualifier

2,3,78-TCDD ND 082

Total TCDD ND 0.82

1,21,78-PeCDD ND 048

Total PeCDD ND 0.88

12,3,4,7,8-HxCDD ND 14

123,6,7,8-HxCDD ND 0.49

123,7,89-HxCDD ND 0.93

Total HxCDD ND 14

1,2,3,4,6,73-11pCDD ND 0.97

Total HpCDD ND 29

ocnd 89 0.90 C

23,78-TCDF ND 018 F

Total TCDF ND 0.84

1,2,1,7,8-PeCDF ND 0.81

22,4,78-PeCDF ND 081

Tutul PeCDF ND 0.81

12,3,4,7 8-HxCDF ND 027

1,2,1,6,7,8-HxCNF ND 027

2,3,4,6,7 8-HxCDF ND 032

1,2,3,7,8,9-HxCDF ND 039

Total HxCDF ND 039

12,3,4,6,78-HpCDF ND 034

1,23,4,7,89-HpCDF ND 0.48

Total HpCDF ND 0.45

OCDF ND 088

Analysts Page 1 of 2 Reviewpr: _&_



ALTA
PCDD & PCDF
EPA METHOD 8290
METHOD BLANK
Lab ID: 10065-001-MB
i OV Results
nternal Standar % R Ratio QOualifier

3¢.23,18-TCDD 98 0.X8

"C-1,2,3,7,8-PeCDD 117 1.87
(.1,2,1,4,78-HxCDD %0 128
'¢-1,2,3,4,6,78-HpCDD 79 1.4

Be-0CDD 67 0.90

9 ¢.23,78-TCDF 78 0.80

13¢.1,2,3,7 8:-PeCDF 74 156

BC1,23,4,7 8-HxCOF 68 0.52
BCa1,2,1,4,6,7,8-HpCNF SR 0.44

an- v andard;

7¢1.23,78-TCDD 84 NA

Dates Analyzed:

DB-S: _11/08/90 DB-225%: _11/12/90 SP-2331: NA

Anulyst: _46(‘ Page 2 of 2 Reviewer: ﬂ‘



FILE NAME....:
CONCAL....... :
ANALYST......:
SAMPLE SIZE..:
ICAL DATE....:
SPIKE FILE...:

Centrifuge Blank

TRIANGLE LABORATORIES, INC.
PCDD/PCDF 2378X ANALYSIS (b)

05
8/90
R

Page 1 of 2

TLI NUMBER....:

PROJECT NUMBER:
DATE RECEIVED.:
DATE COLLECTED:
SHIPMENT NO...:

07/18/90

15632
05/02/90

2378-TCDD
12378-PeCDD
123478-HxCDD
123678—~-HxCOD
123789-HxCOD
1234678-HpCDD
0CDD

2378-TCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCOF
OCDF

TCDD

PeCDD
HxCDD
HpCDD

TOTAL
TOTAL
TOTAL
TOTAL

TCOF
PeCDF
HxCODF

TOTAL
TOTAL
TOTAL
TOTAL

5214404 CLIENT ID....: WSDE
15902143 SAMPLE ID....: 1684
MC ANALYSIS DATE: 07/0
924.20 ml SAMPLE MATRIX: WATE
06/27/90 SAMPLE ORIGIN: n/a
SPX2372K
CONC(ppt) NUMBER DL
ND 0.01
ND 0.01
ND 0.01
ND 0.008
ND 0.01
ND 0.02
0.13
ND 0.005
ND 0.01
ND 0.01
ND 0.008
ND 0.005
ND -0.0t1
ND 0.01
ND 0.008
ND 0.02
ND 0.05
ND 0.01
ND 0.01
ND 0.01
ND 0.02
ND 0.005
ND 0.01
ND 0.008
ND 0.01

0.80 51:46

: / 2/ /9 X237_RPT rev:3.03

19



TRIANGLE LABORATORIES, INC. Page 2 of 2

PCDD/PCDF 2378X ANALYSIS (b) QA/QC SUMMARY 07/18/90
FILE NAME....: S214404 CLIENT ID....: WSDE TLI NUMBER....: 30-116-2
CONCAL.......: S902143 SAMPLE ID....: 168405
ANALYST...... © MC ANALYSIS DATE: 07/08/90 PROJECT NUMBER: 15632
SAMPLE SIZE..: 924.20 ml SAMPLE MATRIX: WATER DATE RECEIVED.: 05/02/90
ICAL DATE....: 06/27/90 SAMPLE ORIGIN: n/a DATE COLLECTED: /7
SPIKE FILE...: SPX2372K SHIPMENT NO...: WEYCO

NAME CONC (ppt) % REC RATIO RT FLAGS
37C1-TCO0 1.9 g5.¢ 31:12 -
13C12-PeCDF 234 1.7 8.7 1.57 36:06 -
13C12-HxCDF 478 1.5 . D.52 40:13 e
13C12-HxCDD 478 2.0 2.3 1.0 41:22 £
13C12-HpCDF 789 1.7 7.1 0.42 47:02 .

NAME CONC (ppt) % REC RATIO RT FLAGS
13C12~HxCDF 789 1.9 85.6 0.51 42:20 -
13C12-HXCDF 234 2.0 91.3 0.50 41:10 a

INTERNAL STANDARDS RECOVERY SUMMARY

NAME CONC (ppt) % REC RATIO RT  FLAGS
13012-2378-TCOF 1.6 1.1 0.78 30:22
13C12-2378~-TCOD 1.5 57.9 0.51 3t
13C12-PeCDF 123 1.4 2.5 1.49 35:08  ___
13C12-PeCDD 123 1.7 78. 1 1.48 36:35
13C12-HXCDF 678 i.0 57.5 0.52 40:23
13C12-HXCOD 678 1.7 7.5 1.17 41:30
13C12-HpCDF 678 1.3 58.1 0.42 44:49
13C12-HpCDD 678 1.4 54. 1 1.00 46:21
13C12-0CDD 0.98 22.5 0.56 51:44
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